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Claims 

A method for treating a mammalian disease 



characterized by abnormal cell mitosis, said method 
comprising ^administering to a mammal a cell-mitosis- 
inhibiting compound of the formula below, said compound 
being administered in an amount sufficient to inhibit cell 
mitosis: 




wherein: 

I. R a " R o are defined as follows: 



A) /I / Ra ' Rb ' Rc ' Rd ' Re ' Rf ' R y\ n ~5> 

IjXy/ R 0 / independently is -R 1# 



R k' R l/ 
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-OCO Rl , - SRl/ - F/ -NHR 2 ,-Br, or -I; and P 
is - Rl/ -OR^ -OCO Rl/ -SR 1# -F , -NHR 2 , -Br, 
v-I> . or -CsCH; 



or 



B) 



ea 



indi 



and 
II. 



h R a> R C ' Rf, R k , R lf R^ 

l pendently is -R 2 , - 0 R 1# -OCOR^ - S R 2/ 
-F, W 2 , - Br , or -I; and each R^, R(J , Ri , 
R j' KnA independently is =0, -r 1# -OR lt 
" 0C0R i'Y SR i/ ~ F ' -NHR 2/ -Br or -I; and Rg 
is =0, -OR lf -OCO Rl , - SRl/ -F, -NHR 2 , 

-Br, -I, or -CsCH; 



Z' is defined as foil* 



iws: 



A) 



Z' is X, where X is >COR lf >CC- RjL , 



OH 



OH 



or 



B) 



>CC-OR 1 , >CC-R 1 \ >CC-OR 1 ; 



Z> is =C-X'- or -3C'-C=, where R„ 

*n V Rn 

is -R x , -OR^ -SR^W, -NHR 2 , -Br or -I; 
and X' is X, as defined above; or X' is 
>C=0; X 



and 
III. 



Z" is defined as follows: 



A) 



Z» is Y, where Y is -0-\ -N-, >CHR 1 , 
>C= Q/ >C-(CH 2 ) n OR 2 , 
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and 
IV. 



Ri OR. o 

I I I 1 I 

>C-(CH 2 ) n -CR 2 , >C-(CH 2 ) n -C-OR 2 , 



OH 



OH 



f l I I" I 

^>C- (CH 2 ) n -CHR 2 , >C- (CH 2 ) n -CH-OR 2 , 

0 R x OH 

1 I I 

>C^NH ( CH 2 ) n -CR 2 , >C-NH ( CH 2 ) „-CHR 2 , 

Ri \ OH 

I \ I 
>C-NH\CH 2 ) n -CH-OR 2 , 

R l \ 0 Ri 

I \ I I 1 
>C-NH(CH 2 ) n -C-OR 2 , >C-NH(CH 2 ) n -OR 2 

I I \ P 1 i° 

>C-NH(CH 2 ) n ^R 2/ >C(CH 2 ) n NHCR 2 , 



I 



>C-(CH 2 ) n -NHC-OR 2 , 



R 



OH 



Ri OH^ 

I I \ I 

>C-(CH 2 ) n -NH-CHR 2 \, >C-(CH 2 ) n -NH-COR 2 , or 

>C-(CH 2 ) n -NH-CH 2 OR 2 \ where n is 0-6; 



B) Z" is -Y-CH- or -CH-Vr- where R„ 

is -R 1 ,-OR 1 , -SR 1# -F, \-NHR 2 , -Br or -I; 

provided that when each R b , R c , R d ^ R e , r^ Rj , Rjf/ 
R l# and R 0 is H; 
R f is -CH 3 ; 
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R\ is -OH; 
Z'\is >COH; and 
Z" is >CH 2 ; 



then 
where, in eacfc 



is not -H; 

formula set forth above, each R, 



and R- 



independently Vs -H, or substituted or unsubstituted alkyl, 
alkenyl or alkytjl group of 1-6 carbons. 

2. A method for treating a mammalian disease 
characterized by abnormal cell mitosis, said method 
comprising administering to a mammal a cell-mitosis- 
inhibiting compound bf the formula below, said compound 
being administered in\an amount sufficient to inhibit cell 
mitosis: 
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wherein: 

I. R a -R k \are defined as follows: 

A), each .R a/ R b , R c , R d , Rg , Rh , R ^ Rfc 

independently is -R 1# -OR^ -ocORj, -SR lt 
~ F ' ~NHR 2/ -Br, or -I; and R e is -R 1# - 0 R lt 
v-OCOR lf -SR 1# -F, -NHR 2/ -Br, -I or -C^CH; 



or 



B) 



and 



each R a , R b , r c , R d/ R kf independently is 
-RjV -OR a/ -OCOR^ -SR a/ -F, -NHR 2/ -Br, or 
-I;\and each R eg , R h , R if independently is 
=0, Ar 1# - 0 R 1# -OCOR^ -SR lt -F, -Br, or 
-I; and R e is =o, -R x , -or 1 , -OCOR lt -SR lf 
-F, -Bit, -I or -CsCH; 



II. Z' is defined as fdiLlows: 



A) 



or 



B) 



Z' is X, where X is >COR lr >CC-R 1 , 
>CC-OR 1 , XTC-^, >C-C-OR i; 



Z' is =C-X'- oA -X'-C=, where R„ 

** \ *n 

is -r 1# -ORj, -sr\, -f, -NHR 2 , -Br or -I, 
and X' is X, as defined above; 
or X' is also >c=( 



and 



III. Z" is defined as follows: 



A) Z» is Y, where Y is -6-, -N-, >CHR 1 , 
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»C=0, >C-(CH 2 ) n OR 2 , 

r\ 0 R, 

I \ ' | I 

>C-^H 2 ) n -CR 2/ >C-(CH 2 ) n -C-OR 2 , 

Rl \ OH R, OH 

>C- ( CH^) n -CHR 2 , >C- ( CH 2 ) n -CH-OR 2 , 

0 R 2 OH 

- 1 I I 

>C-NH(CH 2 ^ n -CR 2 , >C-NH(CH 2 ) n -CHR 2 , 

Ri \ OH 

I 

>C-NH(CH 2 ) n -^CH-OR 2/ 

R i °\ Ri 

>C-NH ( CH 2 ) n -C-^)R 2 , >C-NH ( CH 2 ) n ~0R 2 

I 

>C-NH(CH 2 ) n -R 2 , 

i |\ ? 

>C(CH 2 ) n NHCR 2 , >C-(bH 2 ) n -NHC-0R 2/ 



R x OH 



OH 



1 , I I | 

>C-(CH 2 ) n -NH-CHR 2 , ><^-(CH 2 ) n -NH-COR. 



>C-(CH 2 ) n -NH-CH 2 OR 2/ whWe n is 0-6 
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B) Z» is -Y-CH- or -CH-Y-, yhere Rp is 



~Rl» -OR 1# -SR^ -F, -NHR 2 \, -Br 



or/ - 



# 



76 where, in each formula set forth above, each Rj and R 2 

77 independently is -H, or substituted or unsubstituted alkyl, 

78 alkenyl or alkynl group of 1-6 carbons. 
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3. A method for treating a mammalian disease 
characterized by abnormal cell mitosis, said method 
comprising, administering to a mammal a cell-mitosis- 
inhibiting compound of the formula below, said compound 
being administered in an amount sufficient to inhibit cell 
mitosis: 



Wherein: 
I. 



A) 




R a -R Q are defined as follows 

» 

each R a , R b , R c , RJ 



Rj, 



R k' R l' 



1^, R Q independently is -R 1/ -OR lf -OCOR 1 , 



-F, -NHR 2 , -Br 
-OR lr -OCORj^, -SR X , 
-C=CH; 



and 



is -R 



-Br, -I or 



each R a , R b , R c , R f , R k , R 1# independently 
is -R x/ -0R lf -OCOR lt -SR 1 , -F, -NHR 2 , -Br 
or -I; and each R d , R Q , R L , R jf R ffl , r q 
independently is =0, -R 1# -0C0R!, 
-SR lt -F, -NHR 2 , -Br, or -i; and R g is =o, 
-0R lt -OCOR lt -SR 1/ -F, -NHR 2 , -Br, -: 
or -CsCH; 
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or 




r 

>C-NH(CH 2 ) n -R 2 , 

R, 0 R, 0 

| I I I 

>C-(CH 2 ) n -NHC-OR 2 , >C(CH 2 ) n NHCR 2# 



OH R OH 

r II I 

>C- ( CH 2 ) n -NH-CHR 2 , >C-(CH 2 ) n -NH-COR 2 , or 



>C-(CH 2 ) n -NH-CH 2 OR 2 , where n is 0-6; 



Z is -Y-CH- or -CH-Y-, where R„ 
I I 



r-R l7 -OR lf -SR lf -F, -NHR 2 , -Br or -I; 
where, in each formula set forth above, each R^. and R 2 
independently is -H, orv substituted or unsubstituted alkyl, 
alkenyl or alkynl group ^of 1-6 carbons. 

4. A method for treating a mammalian disease 
characterized by abnormal cell mitosis, said method 
comprising administering to a mammal a cell-mitosis- 
inhibiting compound of the fomnula bfelow, said compound 
being administered in an amount^suf f icient to inhibit cell 
mitosis: 
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wherein: 

I. R a ~ R k are Hf fined as follows: 

A) each R a , R b , r c/ Rd/ Rg , 

independently is -R 1 , -OR lt -0C0R 1 , -SR 1( 
-F, ^NHRi, -Br, or -I; and R e is -R 1 , -OR lf 
-OC0R\ -SR lt -F, -mm lt -Br, -I or -C=CH; 



or 



and 
II.' 



R h , R L , R k 



B) 



each R a , V, r c , R(J , independently is -R lf 
-OR lf -occk, -SR lt -f, -mm lt -Br, or -I 
and each R g \ R h , R if R k independently is 
=0, -R x/ -0R\ -OCOR lf -SR lf -F, -NHR lf -Br 



or -I; and R e \is =0, -R 
-SR 1 , -F, -NHRA -Br, -I 



Z is defined as follows: 




-0R 1 , -0C0R 1 , 
or -C=CH; 
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or 



A) Z is Y, where Y 



I 



B) 



T 1 

IS -0-, -N-, >CHR 1 



>C=0, >C-(CH 2 ) n OR 2/ 

I 1 ? f 1 f 

>C-(CH 2 ) n - C R 2 , >C-(CH 2 ) n - C -OR 2 , 

OH Rl OH 

,(CH 2 ) n -CHR 2/ >C-(CH 2 ) n -CH-OR 2/ 



*2 ' 
OH 



>C-NH\cH,) n -CR 2/ > C -NH(CH 2 , n -(! : HR 2/ 



OH 



>C-NH(CH 2 \ n -CH-0R 2 , 



I 



>C-NH(CH 2 ) n -^ 0 R 2/ >C-NH(CH 2 ) n - 0 R 2< 

>C-NH(CH 2 ) n -R 2 A>C(CH 2 ) n NHCR 2 , 

I 1 ? 
>C -( CH 2)n-NHC-OR 2/ N 

R l OH 

>C- (CH 2 ) n -NH-CHR 2 , JL ( ch 2 ) n -NH-COR 2 , 

>C-(CH 2 ) n -NH-CH 2 0R 2 , vAere n is 0-6; 



OH 



Z is -Y-CH- or -CH-Y- 
I I 



Rn 



where , 




is -R lf -OR^ -SR lr -F, -NHR 2 , -Br or -I; 
each formula set forth above, each R 2 and R 2 



independently is -H, or substituted or unsubstituted alkyl, 
alkenyl or a^lkynl group of 1-6 carbons. 

5. A method for treating a mammalian disease 
characterized bV abnormal cell mitosis, said method 
comprising adminktering to a mammal a cell-mitosis- 
inhibiting compound of the formula below, said compound 
being administered ^n an amount sufficient to inhibit cell 
mitosis: 





wherein: 

T * R a~ R o are defined as follows: 



each R a , R, 



b ' R c ' R d '\ 



R f ' R g ' 



R l' *m' R n» R o independently is -R lf -0R 2 , 
-OCORj, -SR^ -F, -Nlk 2/ -Br, or -I; and R, 



IS -R 1# -0R lf -0C0R lr y-SRj^ 

-I or -c=CH; 



, -F, -NHR 2 , -Br, 
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or 



or 



each R a , R d , R f , R j , R a , R n/ R Q 
independently is -R x , -0R X/ -OCR^ -SR lt 
-F, -NHR 2 , -Br, or -I; and each R b , R c R e , 
Rg, R h , R k , R 1 independently is =0, 
-R x , -OR lf -OCORi, -SR lf -F, -NHR 1 , -Br or 
-I; and R t is =0, -R 1# -OCOR lf -SR 1# 

-F, -Br, -I or -C=CH; 

iach R a/ R b , R c , R d , R f/ Rj, R m/ 1^, 1^ 

is -R lt -OR 1# OCR^ SR lt -F, 



2 / -Br, -I and each R e , Rg, 



II. 



or 




)endently is =0, -R x , -OR lt -000%, 
-SRjA-F, -NHR 1# -Br or -I; and R L is =0, 
-R lt -QR lr -OCOR lf -SR lt -F, -Br, -I or 
-C=CH; 



Z is defined as follows: 



A) Z is X, 



0 O 

1 I 

X is >COR 1 , >CC-R 1 , >CC-OR 1 , 



>CC-R 1 , >CC-0R; 



- 27 - 



B) 



Z is =C-X'- 

I 



or -X'-C=, where Rp 



is -R ± , -OR lf -SR lf -F, -NHR 2; -Br or -I; 
and X' is X, as defined above; 
or X' is >C=0; 
where, in each formula set forth above, each R x and R 2 
independently^ is -H, or substituted or unsubstituted alJcyl, 
alkenyl or alkW group of 1-6 carbons; and the bond 
indicated by C.W is absent or, in combination with the C-c 
bond, is the unrBy HC=CH. 

6. A method for treating a mammalian disease 
characterized by abnormal cell mitosis, said method 
comprising administering to a mammal a cell-mitosis- 
inhibiting compound ofVthe formula below, said compound 
being administered in a^ amount sufficient to inhibit cell 
mitosis: 



Ri 
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wherein: 
I. 



R a -R 0 ar* 



or 



or 



and 
I. 



defined as follows: 

A) \each R a/ R b , R c , R e/ Rg/ R h , R]c/ Rl/ r^ 
independently is -R lf -0R X , -OCORi, 

l lt -F, -NHR 2 , -Br, or -I; and R L is -R lf 
l f -OCORi, -SR lt -F, -NHR 2 , -Br, -I or 

-C=\ 

B) each R a , R e , R lt R m , R n , r q independently 
is -rA ~OR lt -OCOR 1# -SR lt -F, -NHR 2 , -Br, 
-I and teach R b/ R c , R g , R h is =0, -R 1# 
-OR lt -OCOR 1/ -SR lt -F, -NHRj, -Br or -I; 
and R L is\=0, -R lt -OR x , -OCORi, -SR lf -F, 
-NHR 1 , -Br\ -I or -CsCH; 

C) each R a , R b /\R Ct R e , R k , R m/ 1^, R o 
independently is -R l7 -OR 1; -OCORj^, -SR lt 
-F, -NHR 2 , -BrV -I,, and each R h , R ± 
independently is =0, -R lt -0R 1# -0C0R lf 
-SR lr -F, -NHR X A -Br or -I; and R L is =0, 
-R lf -0R lt -ocor\ -sr 1 , -f, -mm lt -Br, -i 

or -C=CH; 



Z is defined as follows: 



A) Z is X, where X is >( 



I I 

|OR 1 , >CC-R lf >CC-OR 1 , 



OH 
I 



OH 



>CC-R 1 , >CC-0R; 



38 



or 



29 - 



B) Z is =C-X'- or -X / -C=, where Rp 



I 



is -R x/ -OR^ ~SR lf -F, -NHR 2 , -Br or -I, 
and X' is X, as defined above; 
or X' is =0; 

where , in each formula set forth above, each R x and R 2 
independently is -H, or substituted or unsubstituted alkyl, 
alkenyl or\^alkynl group of 1-6 carbons; and the bond 
indicated bv C«««C is absent or, in combination with the C-C 
bond is the unit HC=CH. 

7. A compound of the general formula below, said 
compound being a\cell-mitosis-inhibiting compound: 
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R k' R i» 



or 



wherein: 

I. R a "" R o are defined as follows: 

(A) each R a , R fa , R c , .R d , R e , R f , R i/ R jf 
Rn,, R 0 , independently is -R x , -OR^ 
-OCORj, -SR 2 , -F, -NHR 2 ,-Br, or -I; and Rg 
is -R lf -0R lt -0C0R!, -SR lf -F, -NHR 2/ -Br, 
-I or -CsCH; 

each R a , R b , R c , R f/ R k/ R lt r 0# is -r^ 
v -0R 1# -OCORj -SR X , -F, -NHR 2 , -Br, or -I; 
md each R d , R e , R L , R^, R ffl/ independently 
is. =0, -R 1# -0R lf -OCORi, -SR^ -F, -NHR 2 , 
-Br\ or I; and Rg is =0, -R l# -0R lt -OCORj, 
-SRA -F, -NHR 2 , -Br, -I or -C=CH; 

Z' is defined as\ follows: 



and 
II. 



A) 



I 

Z' is X, Where X is >COR 1 , >CC-R 1/ 



I 



vOH 



OH 



or 



B) 



>CC-0R 1 , >COrR 1 , >CC-0R 1 ; 



Z' is =C-X'- o^ -X'-c=, where R„ 

Rn \ Rn 

is -R x , -ORj, -SRh, -F, -NHR 2 > -Br or -I; 
or X' is X, as defined above) or 
X' is >C=0; 



and 
III. 



Z" is defined as follows: 
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A) Z" is Y, where Y is -0-, -N-, >CHR 1 , 



>C=0, >C-(CH 2 ) n OR 2 , 

Ri OR, 0 

I I I I 

>C-(CH 2 ) n -CR 2/ >C-(CH 2 ) n -C-OR 2/ 

Ri OH R, OH 

I I I I 

>C-(CH 2 ) n -CHR 2 , >C-(CH 2 ) n -CH-0R 2/ 

OH 

i r i 

\>C-NH(CH 2 ) n -CR 2 , >C-NH(CH 2 ) n -CHR 2/ 



>C-^H ( CH 2 ) n -CH-OR 2 , 

Ri \ 0 R, 

• \ 1 1 

>C-NH(GH 2 ) n -C-0R 2 , >C-NH(CH 2 ) n -0R 2 




>C-NH ( CH 2 )V-R 2 , >C ( CH 2 ) n NHCR 2 , 



>C-(CH 2 ) n -NHC-^)R 2 , 

Ri 0H\ R OH 

I \ I I 

>C-(CH 2 ) n -NH-CHR 2 V >C-(CH 2 ) n -NH-C0R 2 , or 



>C-(CH 2 ) n -NH-CH 2 OR 2 \ where n is 0-6; 



Z" is -Y-CH- or -CH-Yvr. where 



I 



I 



72 is -R^-ORj, -SR lt -F, -NHR 2 , -Br or -I; 

73 provided that when: 



74 3 ) each R b , R c , R d , R e , R j R k/ Rl/ r^ i s - H ; 

75 R £ is -CH 3 ; 

76 0 

77 | 

78 R g is -OH, -OCCH 3 ; 

79 , r ± is -H, -OH, or =0; 

80 \ r q is -H or -Br; 

81 \ Z' is >C0H; and 

82 \z" is >CH 2 or -OH; then 

83 R a is not -F, -Br, -OH or -H; 

84 and \ 

85 4 ) each\R b , R c/ R d , R e/ r., Rj R k/ Rlf 

86 R^ iV-H; 

87 R f is ^CH 3 ; 

88 R g is -ok; and 

89 Z" is >ChV- then 

90 \ O 

91 \ | 

92 Z' is not >cbcH 3 or >C0CCH 3 ; and 

93 each R a , R Q independently or together are 

94 not -0CH 3 or -H\; 

95 and \ 

96 5 ) each R c R e* Rj/ Hfc/ R l> Km' *o is ~H; 

9 7 R a is -H or -0CH 3 ;\ 

9 8 R b is -H or -CH 3 ; \ 

99 R d is -OH; \ 

100 Rf is -CH 3 ; \ 

101 R g is =0; \ 

1° 2 Ri is -OH, =0 or -CsCH;\and j 

103 Z'» is >CH 2 ; then \ I 

104 o \ / 

105 | M / 

1° 6 Z' is not >COH; >COCCH 3 , Ppl-H; 
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where, in each formula set forth above, each R 2 and R 2 
independently is -H, or substituted or unsubstituted alkyl, 
alkenyl or alkynl group of 1-6 carbons. 
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8. A compound of the general formula below, said 



2 compound being a cell-mitosis-inhibiting compound: 



or 




wherein: 

I. R a ~ R k are defined as\follows 
A) 



each R a , R b \R c , R d/ R g , R h , Ri/ ^ 
independent^ is -R x , -OR 1# -0C0R lf -SR X/ 

or -I; and R e is -R x , »OR 1/ 
-Br, -I or -C=CH; 



-OCORj^, -SR lr 

each R a , R b , k c , y^ d , jv k ,i 
-OCOR 1/ -SR X/ -F,\ -NHR 2 J -Br, or -I; and 



is -R lr -OR^ 



each R, 



R h' R i' x 



idently is =0, 
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-R x , -OR lt -OCORj^ -SR lt -F, -Br, or -I; 
and R e is =0, -R 1# -0R r , -OCO^, SR lt -F, 
-Br, -I or -C=CH; 



and 
I. 



Z' is defined as follows: 



I 



A) Z' is X, where X is >C0R 1 , >C 2 C-R 1 , 

0 OH OH 

1 I I 

>C 2 C-0R 1 , >CC-R 1 , >C-C-0R 1 ; 



or 



-R,, -OR,, -SR,, -F, -NHR 2 , -Br or -I, 



and 
II. 




Z" is defined as follows: 



A) Z" is Y, wKere Y is -0-, -N-, >CHR,, 



>C-(CH 2 ) n -CHR 2 , >C 
0 

r i 

>C-NH(CH 2 ) n -CR 2 , >Ci 



-CHR 2 , 



u 

ru 
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o 
ra 

ill 



ru 
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B) 



Ri OH 

I I 
>C-NH(CH 2 ) n -CH-OR 2 , 

Rl 0 R, 

I I I' 

>C-NH (CH 2 ) n -C-OR 2 , >C-NH (CH 2 ) n -OR 2 , 

>C-NH(CH 2 ) n -R 2 , 

,° R l o 

1 I I 

>\ ( CH 2 ) n mc *2 ' >C ~ ( CH 2 ) n -NHC-OR 2 , 

... OH R OH 

I \ II | 

>C-(^H 2 ) n -NH-CHR 2 , >C-(CH 2 ) n -NH-COR 2 , or 

>C-(CH 2 )y-NH-CH 2 OR 2 , where n is 0-6; 



Z» is -Y-CH- or -CH-Y-, where Rp 



I 



is 



-R 1# -0R lr -SR lt -F, -NHR 2 , -Br or -I; 

72 where, in each formula set forttfi above, each R 2 and R 2 

73 independently is -H, or substituted or unsubstituted alkyl, 

74 alkenyl or alkynl group of 1-6 c) 



1 9. A compound of the general formula below, said 

2 compound being a cell-mitosis-inhib\ting compound: 
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or 



and 
II. 



B) 



each R, 



follows: 
R b' R c R d' R 



e' R f» R « 



R j* Rjc/ R i 

Rn,, R Q independently is -R lf -OR lt -000^, 



-SR 



1' 



-F, YNHR 2 , -Br, or -I; and R, 



g is -R 2 



-OR^ -OCOR^, -SR lr -F, -NHR 2 , -Br, -I or 
-C=CH; 



each R a , R b , 



' R f R k/ R i» independently 
is -R 1# -OR^ -AOCOR^ -SR lf -F, -NHR 2 , -Br, 
or -I; and eachW R e/ r., Rj/ Rq 
independently is\=0, -R lf -OR lt -0C0R 1 , 
SR lf -F, -NHR 2 , 

_R 1' " 0R 1/ -000R 1# \-SRj, -F, -NHR 2 , -Br, -I 
or -C=CK; 



Z is defined as follows: 



A) Z is Y, where Y is -o-,\-n-, >CHR 1 , 



>C=0, >C-(CH 2 ) n OR 2 , 



SI 
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B) 



O 

i r i 

>C-(CH 2 ) n -CR 2 , >C-(CH 2 ) n -C-OR 2/ 



>C\(CH 2 ) n -CHR 2 , 



>C-NH(CH 2 K l -CR 2/ >C-NH(CH 2 ) n -CHR 2/ 



>C-NH ( CH 2 ) n -C-OR 2 \ >C-NH (CH 2 ) n ~OR 2 , 




>C-NH(CH 2 ) n -R 2/ 



>C-(CH 2 ) n -NHC-OR 2 , >C(CH 2 ) n NHCR 2/ 



>C-(CH 2 ) n -NH-CHR 2/ >C-(CHA) n -NH-COR 2/ or 



>C-(CH 2 ) n -NH-CH 2 OR 2/ where n\is 0-6; 



Z is -Y-CH- or -CH-Y-, where 
I I 

is -R x , ~&R lt -SR lt -F, -NHR 2 , 
- 38 - 



62 
63 
64 



where, in each forWila set forth above, each R x and R 2 
independently is -HAor substituted or unsubstituted alkyl, 
alkenyl or alkynl gro\p of 1-6 carbons < 



1 10. A compound 

2 compound being a cell-miti 



the general formula below, said 
s^is-inhibiting compound: 



r 

o 

SI 



£ 

ni 

m 
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wherein: 

I. R a~ R k are defined as follows: 



A) each R a , R b , R c , R d , R c 



Rt 



or 



B) 



independently is -R x , -ORj^ , \ -OCORj , -SR 1 , 
-F, -NHR 1 , -Br, or -I; and r\ is -R x , -OR 1 , 
-OCOR lf -SR lt -F, -NHR lf -BrA-I or -C=CH; 



each R a , R b , R c , R d/ independently is -R x , 



II. 



-OR 1# -OCORi, -SR lf -F, -NHR^ , -I 
and each Rg, R h/ R ± , R k independently 
=0, -R lf -OR lf -OCOR 1 , -SR lf -F, -I 
or -I; and R e is -R x , -OR^ -ocORjJ 
-F, -NHR X , -Br, -I or -C=CH; 
Z is defined as follows: 
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I 

Z is Y, where Y is -0-, -N-, >CHR 3 



I 1 

^C-0 # >C-(CH 2 ) n OR 2 , 

RV OR, 0 

l\ I I I 

>C-CCH 2 ) n -CR 2 , >C-(CH 2 ) n -C-OR 2 , 




OH 



OH 



>C-(CH 2 )y-CHR 2/ >C- (CH 2 ) n -CH-OR 2 , 



O R, OH 

>C-NH(CH 2 )^-CR 2 , >C-NH(CH 2 ) n -CHR 2/ 
)H 

>C-NH ( CH 2 ) n -CH x -OR 2 , 

Ri O 

I I 

>C-NH ( CH 2 ) n-C-OR^, >C-NH ( CH 2 ) n -OR 2 , 

R l 

I l\ I 

>C-NH(CH 2 ) n -R 2 , >C(fiH 2 ) n NHCR 2 



Ri 



O 
I 



> C- ( CH 2 ) n -NHC-OR 2 , 

Rl OH R \ OH 

I I 

>C-(CH 2 ) n -NH-CHR 2 , >C-(CHv) n -NH-COR. 



>C-(CH 2 ) n -NH-CH 2 OR 2 , where \ is 0-V 



40 
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Z is -Y-CH- or -CH-Y-, where IL, 
I I 

is -R 1# -0R lt -SR lt -F, 
-NHR 2 , -Br or -I; 
where, in each formula set forth above, each R x and R 2 
independent lV is -H, or substituted or unsubstituted alkyl, 
alkenyl or alkynl group of 1-6 carbons. 
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11. A compound of the general formula below, said 
compound being a c\ll-mitosis-inhibiting compound: 




4 

5 
6 
7 
8 
9 
10 



wherein: 

I. R a ~ R o are defined as follows: 1 



A) 



each R. 



v a' R b' R c 'M' V^ e ' ' ^h' R j » "k' 

R l» R o independently is -R 2 , -OR^ 

-OCOR lf -SR 1# -F, "NOT. -Br,/ or -I; and R L 
is -R 1# -OR lt -OCORi,/ -BR 1 , /f, -NHR 2 , -Br, 
-I or -C=CH; 



R d' \ R e' 



R f » R g / 



Rl 
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or f 



B) 



each R a/ R d , Rf , Rj , Rn/ ^ 



independently is -R 2 , -OR 2 , -OCR^ -SR lt 
-F, -NHR 2 , -Br, -I; and each R b/ R c/ r q/ 
R g / R k' R i independently is =0, -R lt 
-OR^ -OCORi, -SR 1# -F, -NHR 1 , -Br or -I; 
and R L is =0, -R lt -OR lf -OCORj, -SR 2 , -F, 
- NHR 1# -Br, -I or -C=CH; 



or 



each R a , R fa/ r 



v -a' -b/ " C / Rd' R f/ R j/ Rm, Rn, Rq 

\ independently is -R 1# -OR 1/ 0CR lf -SR^ -f, 
\ -NHR 2 , -Br, -I; and each R e , R g , R h , R k , Ri 
^independently is =0, - Rl , - 0 R lf -00%, 
-SRi, -F, -NHR A , -Br or -I; and R L is =0, 
-R\ -ORi, -0COR lt -SR^ -F, -NHR lf -Br, -I 



and 
I. 



or -C=CH; 



Z is defined as fallows: 

O o 

i) z is x, where x is >cor 1 , >cc-r 1 , >cc-or 1 , 




OH 0 
I I 
>CC-R 1 , >CC-0 
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Z is =C-X'- or -X'-C=, where Rp 

is -R lt -OR lt -SR lt -F, -NHR 2 , -Br or -I; 
and X' is X, as defined above; 
or X' is >c=0; 
where, in each\formula set forth above, each R 1 and R 2 
independently is\-H, or substituted or unsubstituted alkyl, 
alkenyl or alkynlWoup of 1-6 carbons; and the bond 
indicated by C»..c\is absent or, in combination with the C-C 
bond is the unit HO^CH. 



1 12. A compound\of the general formula below, said 

2 compound being a cell-m\tosis-inhibiting compound: 



-Ri 



4 wherein: 
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I. 



R a -R Q are defined as follows: 

A)\ each R a , R b , R c , R e , Rg, R h , R k , R x , 1^,, R n , 
Rq independently is -R 1# -OR lf OCOR^l, -SR lf 
:F, -NHR 2 , -Br, or -I; and R± is -R x , -OR lf 
-OCOR lf -SRj, -F, -NHR 2 , -Br, -I or -C=CH; 



or 



B) 



each\R a , R e , R lt R,,,, R n , R Q independently 
is -R\, -ORj , -OCOR 1# -SRj^, -F, -NHR 2 , -Br, 



-I ; anc 



each R b/ R c , Rg ( 



R h is =0, -R lf 



-ORj, -OCORj, -SR X/ -F, -NHRi, -Br or -I; 
and R L is\ =0, -R 1# -OR^ -0C0R lf SR lt -F , 
-mm 1 , -Br\ -I or -C=CH; 



or 



C) 



each R 



a' 



R b'\ R c, R e' R k' *m' R n' 



R, 



independently^ is -R 1# -OR lt OCOR lf -SR 1# 
-F, -NHR 2 , -Br\ -I; and each R g , R h 



intj.y\ is -k 

-Br\ -I; and each R g , R t 
independently rs =0, -Ri/ -0R lt -OC0R lf 



-SR 



-F, -NHRjA-Br or -I; and R ± is =0, 



and 
II, 



or 




-R x/ -OR lr -OCOR^ SR lf -F, -NHRj^, -Br, -I 
or -C=CK; 

Z is defined as follows: 

r i 

A) Z is X, where X is >C0^ 1 , >CC-R 1/ >CC-0R 1 , 

OH OH 
I I 
>CC-R lf >CC-0R; 



B) Z is =C-X'- or -X'-C=, 
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\ 

37 \ is -R 1# -0R 1# -SR X , -F, -NHR 2 , -Br or -I, 

38 \ and X' is X, as defined above; 

39 \ or X< is =0; 

40 where , in eacn\ formula set forth above , each R x and R 2 

41 independently is^-H, or substituted or unsubstituted alkyl, 

42 alkenyl or alkynlv^group of 1-6 carbons; and the bond 

43 indicated by C«««C\is absent or, in combination with the C-C 

44 bond is the unit HC^CH. 

1 13. The method, of claim ^ wherein said 

2 cell-mitosis-inhibiting\composition is 2-methoxyestradiol. 
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1 14. The method of\claim <L, wherein said 

2 cell-mitosis-inhibiting composition is 2-f luoroestradiol. 

1 15. The method of cl^im^l, wherein said 

2 cell-mitosis-inhibiting composition is 2-bromoestradiol . 

1 16. The method of claim W wherein said 

2 cell-mitosis-inhibiting composition is 2-methoxyestrone. 

1 17. The method of claim 1^ ^herein said cell- 

2 mitosis-inhibiting composition is / 17-tethynylestradiol . 
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18. The method of claims 1 or 
compound is further characterized ^in thaN 



wherein said 



A) 



B) 



Z' is =C-X'- or -X'-C=;\and 



I 



Z' is X; and Z" is -Y-CH- oi 



-CH-\Y-; or 
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Z' is =C-X'- or -X'-C=; and Z" is Y. 



The method of claims-' 3 or 4 wherein said 
compound is further characterized in that Z is 

-Y-CH- or -CH-YO 
I I 
R« Ra 
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20. The method of claims^S or 6 wherein said 

compound is further characterized in that Z is 

=C-X'- or -X'-C=. 
I I 



Rp 



Rp 



21. The compound of Nzlaims 7 or 8, wherein said 
compound is further characterized in that 



A) 



Z' is =C-X'- or -X'-C=; and 



Rn 



Rn 



B) 
C) 



Z" is -Y-CH- or \-CH-Y-; or 

Rp 

Z' is X; and Z" is\-Y-CH- or -CH-Y-; or 

*p Rp 

Z' is =C-X'- or -X'-CW and Z" is Y. 



Rn 



I 

RnN 



1 

2 
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5 



22. The compound of claims 9 or lCt, wherein said 

compound is further characterized in that z\is 

-Y-CH- or -CH-Y-. 
I I 

Rn Rn 
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23. The compound of claims 11 or 12, wherein said 
compound is further characterized iri^that Z is 
=C-X'- or \x'-C=. 




24. The method of any one of claims 1-6, wherein at 
least one of R a -*Rp is -OCH 3 . 



25. The compound of any one of claims 7-12, wherein 
at least one of R 3 ->r\ is -OGH 3 . ' 
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